Interferon regulatory factor 9 protects against cardiac hypertrophy by targeting myocardin.
Pathological cardiac hypertrophy is a major risk factor for heart failure. In this study, we identified interferon regulatory factor 9 (IRF9), a member of the IRF family, as a previously unidentified negative regulator of cardiac hypertrophy. The level of IRF9 expression was remarkably elevated in the hearts from animals with aortic banding-induced cardiac hypertrophy. IRF9-deficient mice exhibited pronounced cardiac hypertrophy after pressure overload, as demonstrated by increased cardiomyocyte size, extensive fibrosis, reduced cardiac function, and enhanced expression of hypertrophy markers, whereas transgenic mice with cardiac-specific overexpression of murine IRF9 exhibited a significant reduction in the hypertrophic response. Mechanistically, IRF9 competes with p300 for binding to the transcription activation domain of myocardin, a coactivator of serum response factor (SRF). This interaction markedly suppresses the transcriptional activity of myocardin because IRF9 overexpression strongly inhibits the ability of myocardin to activate CArG box-dependent reporters. These results provide compelling evidence that IRF9 inhibits the development of cardiac hypertrophy by suppressing the transcriptional activity of myocardin in the heart.